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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

ISO 5145 specifies the dimensions of different valve outlets for different compatible gas groups. These
compatible gas groups are determined according to practical criteria defined in ISO 14456.

These criteria are based on certain physical, chemical, toxic and corrosive properties of the gases. In
particular, the tissue corrosiveness is considered in this document.

The aim of this document is to assign a classification category for each gas that takes into account the
corrosiveness for skin, eyes and the respiratory tract of the gas.

For gas mixtures containing corrosive components, a calculation method based on.the additivity
metHod of the GHS is proposed.

Howgver, for gas mixtures containing corrosive gas components, some valve outlets.standards require
the use of the corrosive category regardless of the corrosive gas concentration,

© IS0 2017 - All rights reserved v
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Gas cylinders — Gases and gas mixtures —
Determination of tissue corrosiveness for the selection of
cylinder valve outlets

1 Scope

This

q

in on
conn

document provides:
or pure gases and some liquids, a complete list indicating their corrosiveness;

or gas mixtures, a calculation method, in the absence of experimental ‘data, rel:
orrosiveness of each of their components;

der to determine the corrosiveness of gases and gas mixtures on-tissue so that a su
ection can be assigned to each of them.

2 Normative references

iting to the

table outlet

ddresses:

category eye

Therg are no normative references in this document.

3 Terms, definitions and symbols

3.1 | Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO dnd IEC maintain terminological databases for use in standardization at the following g
— IEC Electropedia: available-athttp://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1.1

tissye corrosiveness-of gases or gas mixtures

ability of a gas to{dathage or destroy living tissues (eyes, skin and mucous membranes)
Note [l to entrys ]t corresponds to GHS hazard category skin corrosion 1, 1A, 1B or 1C or GHS hazard
damdge 1.

3.1.2

irritant gas

gas which may cause a temporary reaction to the skin, eyes and mucous membranes

Note 1 to entry: It corresponds to GHS hazard category skin irritation 2 or GHS hazard category eye irritation 2.

Note

© ISO

2 to entry: An irritant gas is regarded for the purposes of ISO 14456 as non-corrosive.
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3.2 Symbols

L limit

%4 volume

C indicates a corrosive component

i in

nc in

dicates an irritant component

dicates a non-corrosive, non-irritant component

4 C(Classit

In accordan

— C: corrod

ication

ce with the above, gases and gas mixtures are classified into the following categories:

sive;

— i:irritamt;

— 1NC: nonf

For a complq
given in the

corrosive, non-irritant.

bte definition for purposes of the gas cylinder connection, the subdivisions of the FTSC|code

notes to of Table 1 shall also be taken into account:

[O8]

— 0: non-dorrosive (nc or i);

— 1: form$ non-halogen acids (C);

— 2: basic|(C);

— 3: form$ halogen acids (C).

5 Categories of corrosiveness for pure gases

The corrosiyeness category of each gaS(C, i or nc) corresponding to the classification defined in Clapise
is shown in [[able 1.

2 © IS0 2017 - All rights reserved
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Table 1 — Corrosiveness categories of pure gases

Gas/liquid name Chemical formula Synonym C Codeb COI::;:igV:rl;’eSS
Ammoniaa NH3 R717 2 C
Antimony pentafluoridea SbFs 3 C
Arsine AsH3 0 nc
Bis-trifluoromethylperoxide (CF3)202 0 nc
Boron trichloride BCI3 Boron chloride 3 C
Boron trifluoride BE3 Boron fluoride 3 C
Bromine pentafluoridea BrFs 3 C
Bromine trifluoridea BrF3 3 C
Bromoacetonea CH3COCH3Br 3 C
1,3-Butadiene, stabilized CH2 = CH-CH = CH> 0 nc
Carbon monoxide Cco 0 nc
Carbonyl sulfide CoS Carbonoxylsulfide 1 C
Carbonyl fluoride CF,0 3 C
Chlofine Cly 3 C
Chlofine pentafluoride CIFs 3 C
Chlorine trifluoride CIF3 3 C
Chlofomethane CH3CI Methyl chloride R40 0 nc
Chlototrifluoroethylene, stabilized C,CIF3 0 nc
Cyarfogen (CN)2 0 i
Cyanogen chloride CICN 3 C
Cyclopropane C3Hg Trimethylene 0 nc
Deutlerium chloride DCI 3 C
Deutlerium fluoride DF 3 C
Deutlerium selenide D,Se 1 i
Deutlerium sulfide D>S 1 i
Dibofrane B2Hg 0 nc
Dibrpmodifluoromethanéa CBraF» R12B2 0 nc
NOTES
Descpiption of each group:

Group 4: non-flammable, toxic and corrosive or corrosive by hydrolysis;
Group 7: basigc, flammable and corrosive;
Group 8: flammable, toxic and corrosive (acid) or non-corrosive;

Grou

0 = non-corrosive
1 = forms non-halogenated acids
2 = basic

3 = forms halogenated acids

Fay b lerfl 1.1
U 7. SpPpuUlltdlITUUSIYy TI4dIIIIIdUIT,

Group 12: oxidizing, toxic and corrosive;
Group 13: flammable, subject to decomposition.

Key FTSC (ISO 14456)

b This category may be conservative.

a  Some products, being liquid at normal ambient conditions, are included in this grouping because valve outlets are
necessary when these products are supplied together with a propellant in a pressure container.

© ISO
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Table 1 (continued)

Gas/liquid name Chemical formula Synonym C Codeb Cm;l:;seigv::;ess
Dichlorosilane SiH2CI> 3 C
Diethylzinca (C2Hs5)2Zn 0 nc
Dimethylamine (CH3)2NH 2 C
Dimethylsilane (CH3)2SiH3 0 nc
Diphosgenea C207Cly 3 C
Ethyldichloroarsinea CpHsASCIp 3 C
Ethylene oxife C2H40 Oxirane 0 i
Fluorine Fo 3 G
Fluoroethanp CoHsgF Ethyl fluoride 0 nc
Germane GeHy 0 nc
Heptafluoroputyronitrilea C3F7N 0 nc
Hexafluoroafetone C3Fg0 Perfluoroacetone 3 C
Hexafluorocclobutene CsFg 0 nc
Hydrogen brjomide HB; Hydrobromic acid 3 C
(anhydrous)

Hydrogen chloride HCI Hydrochloric acid 3 C
(anhydrous)

Hydrogen cyfanide HCN Hydrogyanic acid 1 i
(anthydrous)

Hydrogen flgoridea HF Hydrofluoric acid 3 C
(anhydrous)

Hydrogen ioflide HI Hydroiodic acid 3 C
(anhydrous)

Hydrogen sefenide HjSe 1 i

Hydrogen sulfide HpS 1 i

lodine pentalfluoridea IFs 3 C

lodotrifluor¢methane CF3l Trifluoromethyl iodide 0 nc

Methyl bronfide CH3Br Bromomethane 0 i

NOTES

Description ¢f each group:

Group 4: non-flammable, tdxicand corrosive or corrosive by hydrolysis;

Group 7: basiq, flammable/and corrosive;

Group 8: flammable,\toxic and corrosive (acid) or non-corrosive;

Group 9: spontaneously flammable;

Group 12: oxidizing, toxic and corrosive;

Group 13: flammable, subject to decomposition.

Key FTSC (ISO 14456)

0 = non-corrosive

1 = forms non-halogenated acids

2 = basic

3 = forms halogenated acids

a  Some products, being liquid at normal ambient conditions, are included in this grouping because valve outlets are
necessary when these products are supplied together with a propellant in a pressure container.

b This category may be conservative.

© ISO 2017 - All rights reserved
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Table 1 (continued)

Gas/liquid name Chemical formula Synonym C Codeb Cor;;t;zig\;err;’ess
Methyl mercaptan CH3SH Methanethiol 1 i
Methyl vinyl ether (inhibited) C3H60 Methoxyethylene 0 nc
Methyldichloroarsinea CH3AsCI2 3 C
Methylsilane CH3SiH3 0 nc
Monoethylaminea C2HsNH> Ethylamine R631 2 C
Monomethylamine CH3NH> Methylamine R630 2 C
Nickgl carbonyla Ni(CO)4 Nickel tetracarbonyl 0 nc
Nitric oxide NO Nitrogen oxide 1 C
Nitrogen dioxide NO; Nitrogen(IV) oxide 1 C
Nitrggen trifluoride NF3 0 i
Nitrggen trioxide N203 Nitrogen sesquioxide 1 C
Nitr¢syl chloride NOCI 3 C
Oxygen difluoride F,0 3 C
Ozorne (note: “not filled into 03 0 i
cylinders”)

Pentpboranea BsH1g 0 nc
Pentpfluoropropionitrile C3FsN 0 nc
Perfluoro-2-butene C4Fg 0 nc
Phenylcarbylamine chloridea CeHs5NCCI2 3 C

Phoggene COCI, Carbonyl chloride 3 C

Phogphine PH3 0 nc
Phogphorus pentafluoride PE§ 3 C

Phogphorus trifluoride PF3 3 C

Propylene oxide C3H50 Methyl oxirane 0 i

Silarje SiH4 Silicon tetrahydride 0 nc
Silicpn tetrachloridea SiCl4 3 c

Silicpn tetrafluoride SiF4 Tetrafluorosilane R764 3 C

NOTES

Descfription of each-group:

Group 4: non-flamurable, toxic and corrosive or corrosive by hydrolysis;

Group 7: basig,flammable and corrosive;

Group 8:flammable, toxic and corrosive (acid) or non-corrosive;

Group 9=spontaneously flammable;

Group 12: oxidizing, toxic and corrosive;

Group 13: flammable, subject to decomposition.

Key FTSC (ISO 14456)

0 = non-corrosive

1 = forms non-halogenated acids

2 = basic

3 = forms halogenated acids

a  Some products, being liquid at normal ambient conditions, are included in this grouping because valve outlets are

necessary when these products are supplied together with a propellant in a pressure container.

b This category may be conservative.
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Table 1 (continued)

Gas/liquid name Chemical formula Synonym C Codeb Cm;l:;sefgv::;ess
Stibine SbH3 Antimony hydride 0 nc
Sulfur dioxide S02 1 C
Sulfur tetrafluoride SF4 3 C
Sulfuryl fluoride SO2F2 0 nc
Tetraethyl lead? (C2H5)4Pb 0 nc
Tetrafluorohydrazine N2F4 3 C
Tetramethyllead (CH3)4Pb 0 nc
Triethyl aluthiniuma (C2H5)3Al 0 ho
Triethyl borane (C2H5)3B 0 nc
Trifluoroacefonitrilea C2F3N 0 C
Trifluoroethylene C2HF3 0 nc
Trimethylanjine (CH3)3N 2 C
Trimethylsilpne (CH3)3SiH 0 nc
Trimethylstibinea (CH3)3Sb 0 nc
Tungsten hexafluoride WFg 3 C
Uranium hejafluoride UFg 3 C
Vinyl bromide (inhibited) C2H3Br 0 nc
Vinyl chloride (inhibited) C2H3CI Chlorogthylene R1140 0 nc
Vinyl fluoride (inhibited) CoH3F Fuloroeethylene R1141 0 nc

NOTES
Description ¢
Group 4: non-
Group 7: basid
Group 8: flam|
Group 9: spon
Group 12: oxi
Group 13: flay
Key FTSC (IS
0 =non-corro
1 = forms non
2 = basic

3 = forms hal

D 14456)

Kive

genated acids

a  Some pro

f each group:

taneously flammable;

thalogenatedacids

Flammable, toxic and corrosive or corrosive-by hydrolysis;
, flammable and corrosive;

mable, toxic and corrosive (acid) oftnon-corrosive;

lizing, toxic and corrosive;

hmable, subject to decémposition.

b This category may be conservative.

ducts, being liquid at normal ambient CONditions, are Included In This grouping Decause valve Outiets are
necessary when these products are supplied together with a propellant in a pressure container.
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